V 7TLLIAM PRO U T was born in a farm which adjoined the small W village of Horton in Gloucestershire, where his family had been established for several generations. He proved to be a shining example of that phenomenon of the early nineteenth century, namely, the bright boy of humble origin who was educated by his own exertions and became an outstanding figure in the newly emerging class of semi-professional scientists. Under the denomination of Natural Philosophy they assembled an en cyclopaedic understanding of that triad of infant sciences, chemistry, physics and mechanics, upon which, as the result, the Industrial Revolution was largely built.
As the Medical Times said (1850) in its obituary notice: 'Prout was an example of a man, gifted by nature with high intellectual endowments, improving those endowments by constant study, investigation and reflection. An amount of professional labour such as would have wearied many men was daily performed by him; and from this he turned for relaxation to arduous chemical and mechanical researches. His mind was of that rare quality which is ever open to the reception of truth, and which steadily pursues that object undismayed by difficulties and indifferent to ridicule and neglect . . . ' Although his name is largely forgotten by the scientific workers of today -and even during the latter part of his life he suffered the neglect of his contemporaries-his name is a familiar one to readers of textbooks of chemistry and physics (1) being associated with his eponymous unitary theory that the chemical elements possess atomic weights which are integral multiples of the atomic weight of hydrogen: 'Prout's Law' or Hypothesis. He was also the first to make the monumental physiological discovery that the human stomach secretes free hydrochloric acid, and was a notable pioneer of organic analysis and biochemistry. In spite of all this, it is sad to note that even the Royal Society and the Chemical Society, both of which had honoured him highly in his lifetime, overlooked his death, and it was left to the College of Physicians to pay him professional tribute. No defini tive account of his life has yet been published, and 'Munk's Roll', of the lives of the Fellows of the College (2) remains the most readily available bio graphical source. An excellent reappraisal o f his life and work, which contains additional information, was, however, published recently by Brock in Medical History (3).
Prout's formal education in the local village Dame's school came to an end when he reached the age of 13. At that time he also developed a chronic pain in his ears which disinclined him from further study, and was evidently the precursor of the deafness which was to prove such a handicap to him in later life. He had reached the age of 17 when we hear that he suddenly became critically aware of his educational deficiencies and set himself to engage upon systematic learning. This he did with the help of a neighbouring clergyman and such hard study that he successfully passed into the Univer sity of Edinburgh as a medical student in October 1808. There is little record of his student career, although we read that 'he pursued the course with great diligence' prior to graduation in 1811. This he accomplished with an unremarkable thesis entitled De febribus intermittentibus, two copies of which remain in the University Library. Whilst a student he had the good fortune to attract the attention of one of his teachers, T. C. Hope, F.R.S., one of the most distinguished chemists of his day. It was Hope who planted his life long enthusiasm for that subject: his lectures were said to have been characterized by 'uncommon clarity of expression, and unexampled splen dour and success in his experimental demonstrations', moreover, he appears to have shown friendship to the rather lonely student.
After graduation Prout went to London where he 'walked the wards' of the United Hospitals of St Thomas's and Guy's. There he made the acquain tance of one of the lecturers, Alexander Marcet, the pioneer 'animal chemist', and of John Elliotson who later became one of his closest friends. Shortly, he set up in practice at 4 Arundel Street, Strand, after taking his Licentiate's diploma at the College of Physicians. During the intermissions of what rapidly became a busy professional life he employed himself with experiments in chemical physiology, and in 1814 was persuaded by his wellwisher, Marcet, and others, to give a course of evening lectures in his house on that subject, including the chemistry of urine and respiration. These proved a great success and his select audience included the great surgeon Sir Astley Cooper. In that year also he married Agnes Adam, a friend from student days, the daughter of the learned author of Roman Antiquities. They spent their honeymoon in Paris during the momentary period of peace in Europe, and on their return settled in Southampton Street, Bloomsburya fashionable new district-where their family of six children was born. Shortly he was elected to membership of the exclusive Aledical Society of London, of which he became Vice-President, in 1823 and again in 1833-1835. D r Prout, in spite of his busy life, made continual progress in his methods of analysis of animal organic materials. He invented for these purposes a number of ingenious apparatus which according to his friend and colleague, Charles Daubeny, any but himself often found difficult and even dangerous to use. His interests appear also to have included anatomical studies at this time; although his first paper was of an histo-chemical nature entitled 'Observations upon the quantity of Carbonic acid gas emitted from the lungs during respiration, at different times and under different circum stances'. This was published in 1813 in Thomas Thomson's newly-founded Annals of Philosophy, and was the fruit of 'arduous experiments upon himself over a considerable period, with the intention of determining whether both the quantity of carbon dioxide exhaled in the breath was constant throughout the day, and constant for the individual'. The apparatus which he devised for carrying out this work was very similar to a modern spirometer. In some aspects this work evidently foreshadowed the later findings of both Priestley and Haldane.
His first prominent introduction to the scientific world occurred, however, as the result of two papers which he published, at first anony mously, in 1815 and 1816, also in the Annals. They were entitled, more succinctly, 'The relationship between specific gravities of Bodies in their gaseous state, and the weights of their Atoms' (4). It was in those papers that he first put forward his view that the atomic weights of all elements are exact multiples by whole numbers of the atomic weight of hydrogen or half that of hydrogen. This conclusion later became known as Prout's Law, or hypothesis, and was the focus of great interest and controversy, throughout the scientific world, which led to further extended investigation of the subject, particularly throughout Europe. Most workers agreed with him including the great Dalton, whose own Atomic Theory appeared to be amplified by it. It is curious that the famous Swedish chemist, Berzelius, however, remained unconvinced (5). The ultimate outcome was to establish the position that, in spite of the fact that divergencies were found in certain specific instances, it was evident that an underlying rule must exist which further investigation would fully reveal. More modern work, particularly that carried out subsequent to the utilization of X-rays in this field has somewhat modified that conclusion, although Prout's important basic idea regarding the common constitution of all chemical elements remains un questioned.
He continued experimenting and searching for improved techniques of organic analysis in the quantitative and qualitative fields, and an often-quoted example of his wide application of these methods was his analysis of the excreta of a captive boa-constrictor, which was at that time on exhibition in the Strand and his, at that time, surprising discovery that this consisted o f 90 per cent uric acid: a fact of considerable physiological importance. This line also led him to further researches on the analysis and chemotherapy of diseased urines and ultimately, in 1818, to the preparation for the first time of urea in its pure state. As a physician interested in such matters, and unlike many of his eminent colleagues at that time, he propounded no medicinal cure for urinary calculus, his hope being, however, that by chemical methods a way might be found to prevent their occurrence; where a large stone had already formed he believed that its operative removal was the only practical method of relief.
His researches, as well as exploring the chemistry of urine and blood, included many on digestion and the effects of exercise and the emotions upon the metabolism of the body. He also appeared in the role of meteorologist at the great British Association meeting at Oxford in 1832, where he read a paper summarizing his observations on the specific gravity and the laws of expansion of air (6) . For the purposes of these investigations he had also turned his mechanical and physical expertise to practical use by designing and constructing a barometer which was probably the prototype of the standard barometer commissioned by the Royal Society in 1835. That instrument won the praise of James Forbes, F.R.S., joint founder with Brewster of the Association, who wrote that it was 'one of the finest philo sophical instruments I have ever had the pleasure of seeing'.
In March 1819 he was elected to Fellowship of the Royal Society on the proposition of his friend and admirer Alexander Marcet, whose own achievements in the field of gastro-enterology included the discovery and naming of Xanthine, and the introduction of the Bismuth compounds. He had the support of numerous colleagues who included W. H. Wollaston, Warburton, Thomas Thomson, Andrew Ure, Roget, and Matthew Baillie the Royal Physician and son-in-law of John Hunter. It is curious to note that none of these men, nor Prout himself, was a member of the 'Animal Chemistry Club' which had been founded in 1808 and designated an 'Assistant Society' to the Royal Society with the encouragement of its then President, Sir Joseph Banks (7). Their object was to study 'that branch of the Science of Chemistry which comprehends the analysis and examination of Animal substances . . . to attract the united talents of person well versed in Chemistry, Anatomy and Physiology'. The reason may have been that after a promising start it had gradually faded into a mere dining club and even tually expired in 1825. About the time of his election to the Royal Society, Prout wrote that he had now analysed almost every distinct and well-defined substance to be found in organized bodies.
In 1821, two years later, he published his Inquiry into . . . Gravel, Calculus and other diseases of urinary organs-a book which epitomized his previous work on urine and 'established his reputation as a chemist and practical physician'. In its 3rd edition (1840) he recast it under the title . . . Stomach and Urinary diseases, in which form it underwent two further editions in 1843 and 1848. According to his friend and colleague Charles Daubcny, the author of Introduction to the Atomic Theory (1831), this was a 'valuable, unspeculative and practical work', qualities which proved a source of irritation to its more philosophically-minded reviewers. In the autumn of 1823 he was able to announce at the meeting of the Royal Society his remarkable dis covery that the walls of the human stomach secrete free hydrochloric acid which substance is the chief active constituent of the gastric juice, and its chief digestive agent. The published account in the Philosophical Transactions of 1824, entitled 'On the Nature of the Saline Matters usually existing in the Stomachs of animals', was described as a 'classic of scientific reasoning'. As was common to his scientific communications, however, it was so tersely argued that whilst most physiologists agreed with Prout's identification, there were chemists of repute who were prepared to argue the validity of his analytical deductions (8) .
This pronouncement inevitably created something o f a sensation in scientific circles, as the production of any strong free acid by gastric glands in the mammalian body seemed contrary to physiological probability. Its occurrence is indeed an almost unique phenomenon of nature, and several years passed before his conclusions were universally accepted, despite his high standing as a scientist. His findings were fully confirmed, however, in February of the next year by Tiedemann and Gonelin in Germany, although there remained, nevertheless, many sceptics. One of his most bitter opponents was, to his sorrow, Richard, nephew of his friend and supporter Thomas Thomson of Glasgow. Further confirmation was later to come from an unexpected source, namely the findings of William Beaumont on the famous case of Alexis St Martin, although he was never cited by Prout.
He continued to produce important papers, dealing mostly with the chemistry of the blood and urine-thirty-four are listed in the index of Philosophical Transactions-until 1839 in which year he was elected also to the Fellowship of the Royal College of Physicians and in 1831 to its Goulstonian lectureship. This he devoted to the 'Application of Chemistry to Physiology, Pathology and Practice'-the theme which had brought him the award of the Copley Medal of the Royal Society two years previously. That award perhaps marked the pinnacle of his scientific success and led to his recognition as the foremost chemist in Europe. A contemporary wrote of him that he was 'speculative, yet practical to an eminent degree, and always in advance of the actual state of knowledge possessed by our most advanced thinkers'.
In the same year (1829) the last Earl of Bridgewater died and bequeathed ^8000 to the Royal Society to be awarded at the choice o f its President to the person or persons who published a work 'on the Power, Wisdom and Goodness of God as manifested in Creation; illustrating such work by all reasonable arguments, as for instance . . . the effect of digestion and thereby of conversion . . . and in infinite variety of other arguments'. Prout was one of the authors chosen and his famous 'Bridgewater Treatise'-Chemistry, Meteorology and the Function of Digestion with reference to Natural Theologyappeared in 1834, and was subsequently reissued in three further editions. This work was mostly well received and praised by his contemporaries, with the exception of the evolutionists and vitalists, an active group headed by the erratic Dr Wilson Philips, himself the author of several works on digestion. He wrote a number of detailed critiques giving reasons why the work could be pleasing neither to theologians nor to scientists, although he conceded that it had some merit. Prout, who was no controversialist contented himself with remarking in a letter to a friend that 'I was a good deal surprised at Dr Philips s statements, which seem to be founded on mistakes from begin ning to end'. William Munk, writing in 1878, still described the book as 'a work of high merit and much originality', whilst his obituarist in the Medical Times (1850) deplored the fact that the ideas put forward did not seem on the whole to have made the impression their importance deserved.
All this had led to a large growth in his private medical practice, as patients suffering with stone and other genito-urinary disorders flocked to his consulting rooms. It was soon after this also that his deafness became complete, and caused him to withdraw from scientific society, thus causing him also gradually to lose touch with those developments, often based upon his own pioneer work, which were to bring fame to that growing band of European physiological chemists led by Von Liebig and Fischer, most of whom began where Prout had left off. Prout was a prodigious worker until the end of his life. He used to complete several hours of scientific work before breakfast, which was at 7 a.m., summer and winter. For the rest of the day he devoted himself to his extensive practice and correspondence. He never achieved affluence, however, owing to his notorious laxity in charging fees to his patients, and his extravagant expenditure upon his scientific experiments: moreover, his absorbing interest in his chemistry, his naturally diffident manner and his progressive deafness from youth all militated against worldly success. It was the latter defect also which debarred him from pursuing his love o f music. His joy, whilst hearing remained, having been, we are told, to compose anthems and play them for the delight of his family upon the organ which he had designed and built himself.
In 1840 he fell ill with an obscure chest illness of which the basis was almost certainly a deep pulmonary abscess, and during the following summer he became worse in spite of an excursion into the country with his family.
By this time he had moved to Sackville Street, where he continued to conduct his large consulting practice, but his powers gradually failed, and on 9 April 1850 he died, soon after he had completed the examination of one of his patients. The President of the Royal Society, Sir Benjamin Brodie, had paid him a visit previously on that day, during which Prout had told him that he knew he was dying, and asked that no post-mortem examination should be made.
Daubeny (9) paid tribute to his memory, saying: 'Prout was a great original thinker as well as an accurate and scrupulous experimentalist,' whilst the great chemist W. C. Henry, with whom he had disagreed profoundly on many occasions, admitted in his Life of John Dalton (10) that like Wollaston and Davy, Prout 'possessed a taste for extreme exactitude and an unrivalled manual expertness never achieved by Dalton'.
Prout was described by Munk as being 'of middle height and of slim figure. His head was nobly developed and the intellectual qualities strongly marked, the hair soft and snowy white. His features were delicately chiselled, eyes brilliant, complexion very pale, but his expression combined benevo lence with great intelligence. His manner . . . set the most nervous patient at ease. He always dressed with scrupulous neatness, usually in black with gaiters or silk stockings.' There are two portraits of Prout in the Royal College of Physicians. One is a copy made by H. W. Phillips in 1855, at the expense of the College, from a miniature by an unknown artist in the possession of the family (reproduced, plate 26); the other is a copy by H. M. Paget from a portrait by John Hayes which was done at the request o f the Reverend Thomas Prout and his sister, who presented it to the College in 1888.
Most of his obituary notices extolled him as a chemist and true scientist, and noted with pride that he had succeeded in accomplishing much in his chosen field with very little assistance, at a time when experimental methods were in an embryonic stage of development. His books and his Bridgewater Treatise, now largely forgotten, were much praised, but his great discovery that free hydrochloric acid is a normal content of the human stomach was not generally mentioned. This observation was, however, of fundamental importance to human physiology as marking the initial step in explaining the chemistry of the digestive process in man.
The limes concluded its notice by saying: 'Were it the custom o f this country to bestow honours on those who devote their lives, time and talents to their fellow creatures, such researchers as Dr. Prout 
